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High Data Rate Communication 

This invention relates to a high data rate communications system and method, and in 
particular to a method and system to co-ordinate the use of multiple devices' 
5 independent, slow-speed, wide area network commxmications links to create a logical, 
shareable, high-speed, wide area communications link. 

It is anticipated that hand-held portable and mobile devices (such as mobile 'phones, 
laptop computers and personal digital assistance (PDAs)) will have multiple 

10 communications interfaces including a short-range, high speed wireless network 
interface, and a slower-speed, wide area network interface. Thus, such a device may 
have a short-range, high-speed Bluetooth interface, and a slower-speed cellular 
telephone interface. Bluetooth is a short-range wireless protocol which operates at 
2.45GHz. Such a short-range wireless network (known as piconet) can support up to 

15 eight simultaneous devices, namely one master xmit and seven slave units. This type of 
piconet can dynamically change as users enter and leave the range of the Bluetooth 
master unit. 

Another known short-range wireless protocol is the wireless networking protocol 
20 IEEE802.1 1 . Devices constructed in accordance with this protocol operate at 2.45 GHz, 
and a piconent can support a very large number of users. As Avith Bluetooth, such a 
piconet can dynamically change as users enter and leave the piconet. 

With either of these two short-range wireless protocols, each member of a piconet can 
25 currently communicate outside the piconet at no more than the data transmission rate of 
a single wide area connection such as a cellular telephony connection or an internet 
access service (for example a data service for portable computers). 

The aim of the invention is to allow members of a piconet to share each others wide 
30 area network interface in a co-ordinated fashion to obtain a single, logical, high-speed 
wide area network connection. 
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The present invention provides a method of transferring data between a first 
commimications device and a second communications device, the second 
communications device having a first transceiver for communication at a first data rate 

5 over a long range, and a second transceiver for communicating at a second, higher data 
rate over a short range, the method comprising the steps of forming a co-ordinated 
short-range network (piconet) using the second communications device and a pluraUty 
of other similar communications devices, transferring a portion of said data to or from 
the first communications device from or to each of said second communications device 

10 and said other communications device using their first transceivers, and transferring 
said data portions between said other communications devices and the second 
communications device using their second transceivers. 

Advantageously, each of the second communications device and said other 
15 communications devices is a mobile telecommunications device, and the second data 
rate is higher by an order of magnitude than the first data rate. Preferably, each second 
transceiver operates in accordance with tiie wireless networking protocol IEEE802. 

hi a preferred embodiment, the first transceiver of each of the second communications 
20 device and said other communications devices is such as to communicate with the base 
station of a cellular telecommunications network, and the first commiinications device 
is also arranged to communicate with the base station, hi this case, the first 
communications device may include a server which is arranged to instruct the base 
Station to transfer respective data portions to each of said second communications 
25 device and said other conununications devices. Advantageously, the method fiirther 
comprises the step of multiplexing said data portions at the second communications 
device. 

Preferably, the server receives a stream of data, conveniently in packets, from a data 
30 provider. The server would then independently reconstruct the data stream (if 
necessary), and re-packetise (if necessary) the data for transmission to the base station. 



Advantageously, the server instructs the base station to route each data packet to a 
respective one of the second communications device and said other communications 
devices, the totality of the packets routed to a given second or other communications 
device constituting the data portion transferred to that communications device. 

5 

In another preferred embodiment, the second communications device transfers portions 
of data to be sent to the first commimications device to each of a plurality of said other 
communications devices by means of its second transceiver and their second 
transceivers, the second communications device instructs said other communications 
10 devices to transmit said data portions to the first communications device, and the 
second communications device transmits the remaining portion of the data to the first 
communications device. 

The invention also provides a data transfer system comprising a first commimications 
15 device and a plurality of second commimications devices, each of the second 
communications devices having a first transceiver for commimication v^th the first 
communications device at a first data rate over a long range, and a second transceiver 
for communicatmg with other second communications devices at a second, higher data 
rate over a short range, wherein means are provided for co-ordinating the second 
20 communications devices for transferring data to be communicated between the first 
commimications device and a given second communications device so that a respective 
portion of said data is transferred between each of said second communications devices 
and the first communications device using the first transceivers of said second 
communications devices, and transferring said data portions between said second 
25 communications devices using their second transceivers. 

The invention will now be described in greater detail by way of example, with reference 
to the accompanying drawing, the single figure of which is a schematic representation 
of a high data rate communications system constructed in accordance with the 
30 invention. 
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Referring to the drawing, a piconet is constituted by the handsets 1,11 and 21 of the 
users of three mobile 'phones. The handset 1 includes a high-speed (typically 1,000 to 
11,000 kilobits/sec) transceiver 2 and an aerial 3 for communication with the base 
station 31 of a cellular mobile telecommunications network. The handset 1 also 
5 includes a low-speed transceiver 4 and an aerial 5 for communication with the handsets 
11 and 21 (and with the handset of any other user which enters the piconet). The 
piconet uses the wireless networking protocol IEEE802.il, and SO can accommodate a 
large number of users. The handset 1 also includes a processor 6 which is programmed 
in the manner described below, 

10 

Similarly, the handsets 11 and 21 include high-speed (typically 1,000 to 11,000 
kilobits/sec) transceivers 12 and 22, aerials 13 and 23, transceivers 14 and 24, aerials 15 
and 25, and processors 16 and 26 respectively. The transceivers 2, 12 and 22 are 
slow-speed (typically 100 kilobits/sec) cellular telephone transceivers, which are 
1 5 incapable of supporting high-speed data communications such as video streaming. 

A service provider 32 is provided for handling the provision of a high data rate service 
such as video streaming. The content for this service is provided by a server 33 linked 
to the service provider 32 by a line 34. The service provider 32 contains a processor 35 
20 which controls the provision of the high data rate service to the base station 3 1 . 

In the embodiment being described, more than three users would be needed to provide a 
reliable video streaming service. The principle of providing such a service is, however, 
the same no matter how many users are co-ordinated (in the marmer described below) in 
25 the piconet. 

Thus, assuming that the user of the handset 1 wants to be provided with a high data rate 
service which cannot be carried by the slow-speed communications link provided by the 
cellular mobile telecommxinications network, the handset uses its programmed 
30 processor 6 to initiate a call to the service provider 32, via the base station 3 1 over the 
slow-speed communications link, from itself and the handsets 1 1 and 21. The address 
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of the service provider 32 would be provided to the handsets 1 1 and 21 by the processor 
6 of the handset 1. 

Assiuning that the handsets 1 1 and 21 have the facility to enter the co-ordinated system, 
the service provider 32 then requests the server 33 to send the high data rate service 
over the line 34 in a stream of packets intended eventually for the handsets 1,11 and 
21 respectively. As shown, a part 36 of the stream has three packets labelled PI, Pll 
and P21 respectively. The service provider 32 then independently reconstructs the 
stream (if necessary), and re-packetises the data (if necessary) 11. It then transmits the 
packets to the base station 31 with instructions to route the packets PI to the handset 1, 
the packets PI 1 to the handset 1 1 and the packets P21 to the handset 21 . Upon arrival 
at the handsets 11 and 21, the received data is retransmitted over the short-range, 
high-speed network using the transceivers 14 and 24 and the aerials 5 and 25 to the 
handset 1 . The handset 1 then re-multiplexes the data arriving from the base station 3 1 
and the handsets 1 1 and 21 to recreate the original high data rate service. 

Where video streaming is required, a larger nximber N of piconet users will need to be 
used. The principle of operation is, however, the same. Thus, the service is 
implemented in part by the service provider 32 which sets up the co-ordination of the 
20 handsets of the N users. The service provider 32 then instructs the server 33 to transmit 
a video stream at a transmission rate of up to N times higher than the data transmission 
rate of each cellular network connection. The service provider 32 de-multiplexes the 
arriving high rate video stream, and instructs the base station 31 to place 1/Nth of the 
arriving traffic (that is to say the packets) on each of the N cellular connections. Upon 
25 anival at each of the handsets (except that requesting the video streaming service), the 
received data is retransmitted over the short-range, high-speed wireless network. The 
requesting handset then re-multiplexes the data arriving from the base station 3 1 and the 
other handsets to recreate the original high data rate service. 
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In a modified arrangement, if all N users of the piconet wish to receive the video 
stream, on reception of its 1/Nth of the packets, each handset retransmits that data over 
the short-range, high-speed network. Each of the handsets then receives and 
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re-multiplexes data arriving on the short-range high-speed wireless network to recreate 
the original high-rate video stream. The original stream can then be rendered and 
displayed on each handset. 

The mvention can also be used to transmit data at a high rate from an individual user. 
Thus, if the user of a given handset wishes to up-load data outside the piconet at high 
speed, that handset uses its programmed processor 6 to generate an advertisement 
protocol to identify a set of K-1 handsets in the piconet willing to offer use of their wide 
area network connections. The given handset then transmits IK/th of the data it 
requires to upload to each of the K-1 participating handsets over the short-range, 
high-speed wireless network, and 1/Kth of the data directly to the base station 31. 
Upon arrival at each participating handset, the received data is retransmitted by that 
handset over its slow-speed cellular network connection. The data transmitted by the 
K-1 handsets is then re-multiplexed at a remote pomt, for example a server associated 
with the base station 31. Alternatively, re-multiplexing is carried out at the data 
destination itself. 

It would also be possible to modify the method of the invention to operate with a 
different wireless networking protocol such as Bluetooth. In this case, where one or 
more piconet users require downloading of data, each of their handsets will be 
progrmnmed to retransmit data received from the service provider 32 via the base 
station 31 to the Bluetooth master unit, which will then retransmit all the data to the 
each of the handsets requiring that data. Similarly, if a user wants to upload data at a 
high data rate, that user transmits 1/Kth of the data to each of the participating handsets 
via the Bluetooth master omit of the piconet. 

When the handsets in the piconent are registered with different cellular mobile 
networks, uploading and downloading of data will take place via the relevant base 
station of each of those networks. Accordingly, references throughout this specification 
to "the base station" should be construed as including the base station of each cellular 
mobile network associated with given piconet. 
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In a further modification of the invention, the use of adaptive bandwidth-aware 
applications (example layered video coding schemes) can be exploited to make best use 
of instantaneous bandwidth. For example, a streaming video application might detect 
the loss of half of the co-ordinated members of a piconet, and would then reduce the 
5 video quality to a level requiring half the original bandwidth. 

There are also many additional techniques which can be used to supplement the 
invention, such as encoding the data to improve reliability (known as diversity routing). 

10 Although the system described above specifically refers to mobile 'phone handsets and 
to a cellular mobile telecommunications network, it will be appreciated that the 
invention is also applicable to other forms of communications devices and other wide 
area network services. 
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